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(54) IMAGE PROCESSING METHOD AND IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image processing method 
for noise suppression and sharpness emphasis of a digital image 
where granularity is suppressed and image sharpness is emphasized 
without causing unnatural artifact resulting from discontinuity of a 
border of a granularity eliminating area and a sharpness emphasis 
area and to obtain an image processor to execute this method. 
SOLUTION: Sharpness emphasis and smoothing are applied to an 
original image to obtain image data intermingled with an object image 
edge and a noise, edges are detected from the original image to obtain 
weighted data of a noise area, the weight data are multiplied by the 
intermingled image data consisting of the edges and noise to obtain 
noise data in a noise area for each color, a common noise component 
in common to all colors and a color dependent noise component are 
obtained on the basis of the noise data of each color, of preferably a 
color correlation component obtained by calculating the color 
correlation of them. A common noise suppression component and a 
color dependent noise suppression component are obtained by 
respectively multiplying respective suppression coefficients by the 
common noise component and the color dependent noise component 
and the common noise suppression component and the color 
dependent noise suppression component are selectively eliminated 
from the sharpness emphasis image. 
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G'Oy* 



MtHMH^T^- ^ 6 X -y v^^tii ^ff o T8^^<*:x -y v' 
MJSSi: / XM^^^g'Jf ^ Aca6<Dx -y >?M*^«tti!f{^ 

d «x y v'Mtt®a*-f*tt7'-^'*^ e. y 'f xsiJ^wa* 

mies^^^iii^x-y v't / xirog^H^x-^ {c, 
f(rfay< xsg^®fi*mt7^-:S'«rSi;T. y-rxMJse 

c®#e©y-i'X5'-^o!)feffiMSrff»b. #^>nfcfe 
ffl Bi bk^j- (c sc? T ^fe ^ta fc -r -s M e y -f x^ 

c 5 LTt# ^ nfcs a y Xfig^i- 1 5 - y -f Xfig^i- 1 
{c^n-f^n©«iSJ#ic^mDT. ney-f x«i^jfi£i)-<i: 
* ^ - y -f x«i ajsK^j- i: ^ . 
sfrfs -> •\' - x^ X ^mm'^'T- ^ip^mzm^j-ixm 
u^'j^iiLmtzti^-y'ixnmm.'^t.-^mm.mzw^^-t 
sci:(Ccfco. y-f x*^'tti$ij$n. m'^-x.y 'jmmz^ 
It -5 ^ - x^x ^p*t««f ^ txfc«iaia«t $:f^^-r ^ 
ci^itm-h-r-ST^i- >'^;i/iii^«y'rxffliS043j;r/-> 

[ii*S2] Mtey-f xiiiKi*^*^*-, BfriBy-rXMJ^ 
«!ia«^iBET'* 0 . wtanay-f XttMSiK^^. 
y 'f X«fej!iiKL4*Tftsif*^ 1 icfaffiwH^^as::^ 

■5«iiK4^tJSI*3l 2 {CiB«®iii»5!ia:^S6, 

fcT^v'^juia^T'-^'T'fe 0 . Hiiieiie y -f x^Htrta* 

srnisnafeiKicjja;!. s^csew^^yAifa^y-f 
X, HfrtBii^iR^SM<^@^>''^^->y-f XiJi^^x-f 

[W*«5] Hl}l5IIiiili^«B««l^7'A*'rxtCJ;oTii 



;a:y'fX. HfilBia«!tiigx/N*'fx<D@i£A5'->y< X 
ft. 

CiS*^6] MHI^T^-^'tCv'^-X^X^iiaia^ff 
li. iii«i:*(CCl©@if!4'(C-^Snsy'f XSrfi¥IK<bL 

mimmrnv'-^izw-mim^^n-Dr. w-mitmrn^^ 

x-yvi:. |H|i;< v-r-X^^X!^I^S^a;ty -f Xi:. t!)^ 
Sfif -5«^#:HfifeX <»: y -1* Xii: ©SffiiB^T^- 

H^IBllil^T^- 5^ 7)^ ^ X >y v^ffi $:ff -3 TS^<*:x -y 

MiS? t y XM« ^ T ^ Ac « X i^mm.(Dm^i^ 

ttx- *i J; CJJ y -f XMi^oa*.{^ttx- > 

m$i^^t$mmx.y -y t y ^ X t<DmtEmmy'-i^ iz, 
mtiy -i xmi^(Dm^itif7'-:$'^m\:^x, y-^xmni 

c ® s-fe CD y x-t'- 3^ ^ n e y XjsKij- 1 * ^ - y 

d 5 L Tf# e. n;t H e y -f Xfig^ i: 5 - y -f XfiE^J- <»: 

HftfB->^-x^'^x?iiSiii#5^-^*^ ?>HfitB^e y x«i 

-5 -> ^ - x^^ X ?t ^ nyt ® aia^ * f^fiSc-r 

^ - X^'^x?$iico^j6cDiiii^jaiS:&ft, 
[»*«7] MOa^a'-^tCv-^-X^X^PSas^rfT 

H^t^^tccroia^^itc-g-snsy'f xs:iiSi<bL- 
fc -> ^ - X^ X ^ € fP^T ^ -> ^ - x^^ X 

SaiB ^ - X^' X SSIiiii^T'- rS' ^ ;i cD¥?t {biii^T^ 

-^^m.w\^x. v-^-x^x^msnfeSc^fl^is^s© 
x-yv^t, i^i;< i/^-x^x^m^tifcy-f xt. 
m.^-r^^'^wmm.:^^ v't y x trorisiii^T'-^' 
<£:i^^-ri)X.y>' . J ^ xu^f&^m^mii. 
mummm'T- e. x -y m Srfr o xts^^^ x v 
M*s t y -f x«« * iig'j-r -5 fc *{> o X «y v^M^i© 

z cDx -y v'«i^©a^<'j-it7^-^ b y -f x®i^®a*- 
f'tttx- y -f xfis«a*.#ttffiS:«SLgB t . 

m^^'^wm'mx. v ^yi^j^ xiL(nm^m^'r- ^ \z. 
^dij-i xmm(om^m^7'-'$' y xmmo 



h5 12 ■> r - T'^- X ^' b HfUBH e y -r X«i 

©JfiK^i- 1 SiflB;t7 7 - y -r XJfflK^Si)- 1 ^iMtRK) ici^^r 

tt-S -> r - X^^7> 3^ii7!)^*«}^$ nfc2!Lai®^*f^^-r ^ 

ia^© y -f xwa*! =fc y:-> r - :x^-x 13(^1 fc4i) cois^fe 
muss. 

lii^i^^fciiwiii^^'ic-^snsy'f X5:S¥®i{i:b 
V -^^ - 7'^- X 5ip inm^^'- iS' & f^^-r ^ -> A- - -x^^ X 

sas -> A- - x^^x 3fiP3ia^x- 3^ ^ cnw-mitmrny" 
-^^mwvx. ->^-X4^x^p$nfcs^ft:H«« 

x-vv'i:. iwn;< v-^-x^^x^iii^nfey-f xt, 

^g^ET -5 «¥#:ili^X t y -f Xt ©rgffiH^T^- 
S:f^fiS:-r-5x.;/ J? • y-f XJSffifiK^fflffigSi:. 

mmty -i xmt$.=S:mm^^r^ist><Dx.yi^m.m.<Dm^H 

C OX >y v'M^OTfi^.f'tltT^— 3' 6 y 'f XMJ^OIi* 
{^lt5^- ^ S:3Rsi) ^ y -f XMl^a^^^tt^SrS^gBi > 

HfttESc^#:ia^x -7 t y -f xt(Dm&mm'r- 9 tc. 
CCD y -r xm«cDM*#it-7=-3' €:*i;t y -r XM^o 
y-f XT^-^ss-esfc^s?), dra^feoy-f Xt'-^J' 
Ti^snay-rXBg^i-i^^-y-rXBe^t^r^je). f#e> 
nt::Lm<^j-^ XfiSc;:^ ^ - y XBe^t tr-^-n-e'nco 
WK^sc^r^UT, J ^ xmm^^i^tiv- J ^ X 

mm -> ^ - x^^ x?iiaHi&5='- ^ e. bSbSii a y -r xwi 

SiJfiK^iHirtS;^ 7- y -f Xffii©Jp£5i-a: *iS^i«J^cl^*•r 
S;lt^cJ:0. y-fx^^wftd^n, H«^x-y>?«g«cfc*3 

It^ -> A' -X^X5Sgll*t«}t$nfeJ[lSH«!*f^fiKt-'5 
il^co y -r Xffli©J*3 J;z^-> - X^-^xsSilOT/ci* oiB^ 

(0 0 0 1 3 

«i© -> -v - x^ X s X V 5^ ;ua^® y -r xfti 



[0 0 0 2] 

[tS5f5ro«^ri] ffi«l^«^Wili«S:ia^A;'3X=^^:^T 

7>7-<;U^-^T>->-\' — Xx'Xi^ (USM) 
•v-X^-^X^^iHA^ff^PtlTl/^^o U/O-'U. H^<7)->-\'- 
X^- X ±-r •& i: tC ia^ "f W 5|Si4^^ X + ^ X m 

Me^j^sy-fX ($t#) fs.E<Dm^/ ^ x^h^m-^n. e 

# A iTj: t, i is ffl 1^ T S ^ B V ^ - X X ?$ PI U fT A 

cooo3]!i#ic, m^\zm^^^mm.ti^-^-Mm9ti^ 
tfj^aa^Atc^^^gjcimi^w (epo ^8ooii4a 

[0 0 0 4] 

>'i'-x^^xsr3iia-rsia^Msffit ura^oA^sig 

<bu^mm<DWLmmm^i^^iimzm^L.ftK), 

^M(D^oummm£mmiz},tm-^r£^^^(DX' 

CO 0 0 5] mxiii, JiaiLfc«e*o«i[t»i«isij • ->a'- 

X:?^x?ii^iii^iffla:^ffiT(J. ->^-X^^x(i7>vi' 

x^-x?$pb. w-mmmtm.mmm-r?)::t\z^r), ,jn 

xf^Y^«s^®ia««-^75*!iai^i:*icwsi$n. laiK 
i!aao7-xi' :7 7i' h tvrmnmzyf^^tjimmttji 



[0 0 0 6] :$^mm'it. ±fefie*t$«CD:^*2:®*-T7S: 

Wet: ^ t^mmm/^ □ ^ >'ft:ffife^ -^^^^ffiisi^^-^t;^ 
^^mm(Dmmizm^<Dy-(x, -rut3*>m=^iiMm 

izM.^^ti/^oX}^'^, 3 > h ^ X V- (Dmmmm^A^ 
mztir)mmz^^f^,U7-'^y r ^ hA^^en^ii/^ 

*5 =fc D^' -> ^ - X ?t IB CD J* © B S:^^4o J; 

cm^nis-r-siii^jtts^m^rji^t- -5 c i: €: a eg-hf 

-5, 
[0 0 0 7] 

\z, n^^mu. ;5fe-r. mmm7=-^izi^r-x^-:^^m 
mm^m^. mmi:mzz.<Dmm'p\z'^^n% y ^ 

mmmy'-^iz^mitmrn^rr-ox. w-mitmrnT"—^ 

■y v?«^{iS €rfTo TlS3f f^x v^^H^t ^ XSSJ^^aig'J 

>;/ v'Mis©fi.?»-{^ itT^-^'A^ ^ y -f xm^oiM^mf^ 

-^**j6, B(rlH«if:#:iafiax>;/>?i:y'fX<i:CD}SSEH 
T. cco^fewy-f Xx-^'WfefflH^ftSL. ftbtl 

x^5)-t;»j7-y'rx^^j-i:2r*«e). bTf#€.nfc 
m&y-rXf^^tti^-y-rxi^^tiz^n'etKDmm 
%m^mcT. mmy^xmm^^tti7-/'rxmm 
fSL^t^n^tb. mmz. mi'^^-x^x^mmmy'- 
^•b^^ atiiBiia y -r xnm^^t.m^fs ^-y-(xmm 
i^^t^mtR&3izm^r^:itiz^io. j-rxAmm-^ 
n. H^x y i^m^ ic 43 tt •5 -> ^ - y^^x 3ii@*^«it ^ 

#® y -f XWSil*3=t c^v-V' -T^^x5i3a«>fc*roiil^M 

S:?^ ft ffi 5 1) © T' ^ . 



[0 0 0 8] Sfc. lliiIg[x-:$'tC->^-y 

^x^mmm^mK mmi:mz:i(Dmm^iz^mn^ 

y -r x^mmt vtzi^^- x^xi^mmmy"- ^^v^^ 

«ax-^Srf^)5£L. HaiB->^-:5'^X3aPiiitfaT'-i':^^ 

^nfcy-i-Xi. ^^^ffi-r-sM^^^si^x-;/ vty-f X 

r -5 * ® X v M ^ CD « 1 1 5=" - *3 J: z>' y -r X fa 
iScDgi^*-#ttT'-^'^*a6. mm^^^mmj^yi^ty 
-i XL(Dm^mm7'-:S'tz. stFtey-f xm^cD«*#it 

x-rS'Sr^DT, y 'f XMi®(Dy-r X7'-5'€:S-eSJ:: 

cicD^ecDy-i"X7'-^'?i^e.iiay-f Xfie^i-t* 
^-y-fXfiEii-t^jR*. c-9 uT^enAcnay-f X 

X0^^t\Z^n^tl(Dt[9M^mi'S:mC 
X. Siey'fX«IfWfiic^J-<h*7-y'fX«lSiJfi!c^J-<hSr* 

i*. B9t5->^-y^-x?iPiii^7'-^'*'>bHfrfBiiey'f 

XaJftiJ^^i- tfltlfB:^; 7-y X«I©JfiK5J-<i: SriMtRe^tC^ 

srsctfrcto. y<x*««iffl5n. ia^x-;/>'M« 
(c:*3 Its r - y^^x 5ilS*««i# $ nfcMSH^Srf^fiK 

z^^jmmoyy-fxnm^^ 
z:^i^^'-x^-x^m(Drzsb(Dmmmm:^m^mm^^'h 

[0 0 0 9] cd-r. me^m^y ^ xe^^tmrnij^- 
z-fx^^iiit. mmy^xm.is$L(D^^<Dy^Xy^-3> 

S:(c#ffi-rSfiS;^J-<i:LTjf^a6e.n^.cD*W*Lt^« * 

fc. saiey-f XM«cDa*.#tt5^-5'«> sa^x>yv?fi 
(D a t tT^— ^7 *^ * * e n -5 CD *w * L V ^ „ 

[0 0 10] S7t. *^Bj(i, MB^T^-^fciiy^-X 
^X^PmJSSfTti. H®<J:*(CClcDilI®cf.{c-&Sns 
y 'f XS: im^t Lfc->A'-:7'4^X^liiB«x-;J'&fPJ* 

-rsv^-^^-xsaagCch, mw.wmm'T-9\zw-mi\: 

mil. m^>'\-x^x^mmm.y'-'$'f)^it,zL<Dwm{t 
mmf-^^mnvx. 'y'<r-x^x^m-&ntzm^w 
mm<Dx.yz^t. mc<i^^-x^^x^m^nrzy^x 

*^}g&-rsK¥#:ia«x-y viy-f XtcD^USH^ 

"f-^^i^fSL-r^x-yi^ - y^ xmtE^^mmmt. m 

mmmmT"- ^ e. x -y -j^m^n-o xmwi$-x. y 
mty^ x^m.^m'^\-r^tz!i)(DJLyiy^m(n>m^{^^i 

MitT^- e. y -f x^^oa^#itx- S:*J6 s y 

-ixmrnm^^^^i^Mmwrnt. mrtett^^ia^x-y 
ty-ixt(Dm.^m^y'-9\z. dcoy-rx^j^oa*- 



^i^ia«5='- ^ e Hfiteii e y -r xffli^ifiK^i- 1 tffta;/3 5 

-y-fX«I$iJ*iS(;^^<!:*ilS^e<)tCl^*-r^C<i:lcJ;i3, 7 
[0 0 11] Sfe. *^HJ(S. llia^5'-rS'tC->^-7' 

m.t J xmm,^mm-r ^tzitcDj^y >>mm(Dm^i-ni 

^_^^^a5^x-y v^^g^aiSBi:. COX -y vM^®**- 
{^lj-7=- :^)^ e. y -f XM^cOM^f^lt^^'- iS' ^*a6 -5 / 

-YXMi^a^-f+ttfffcit^aBa:. WfEft^fl^is^x-yv; 

ty'rxt<nm^mmy'-i'iz. c^y-r x^itwa*- 
#itx-:$' y xmmn y x^- 5' Sr#fes 
tc^j?), doo^ficjy-f XT'-^'A^bHey-f Xfig^j-t 

^^-y-f X^3J-i:^*J6. ff^nfeMSy-f Xfi£5i-i: 
:^7-yf X^:^<!:{c^ti^"nwffll$«^P:SrmL;T. H 

e y -r x«i*ijfig^j- i: :^ 5 - y xaiiijfiE^i- 1 ^ ^i* -5 y 
3^ *^ ^ ifttBH a y -I" x«ia^^i- 1 ftfttfl:*; ^ - y x«i$ii 

ti. iffl^x v (z *J It ^ -> r - X^- X 3t i^d^^it ^ 

nfc jasiii^ ^f^fiK-r 5 m :^ H««#a5 1 * s c t 

x^^mmmmmt. mm y -r x^itro^ecD y -f xt^ 
±&iz^m{zwtE-r^mmm&y^X0s.^iimis.tiy- 

y -f X^ ^i- 1 ^ to -5 T ^ O ;5 W $ b t i , 

[0 0 12] ±te&snt{c*3iiT. Hdiay-f x«!ia>K<£: 
may'rxmmtm.iKmm.X'&io. sdiensy-r 
x«ii6i|Sj[«t-c*o. ^^-y'f x«e^i(s«-cfe^o 



ibx^^^ma^mmum^mz^'DX'^m.^nrz'fi^^ 
)vmmv'-9X'^^. mts.mB / ^ x\tm^^^w\u 

m.&mmzm^. ^ib\zmmmm.um^mm.<Dm-^/'^^- 
> y ^ x^^ts<Di)m^^^^. mt^w.mm^-'S' 

x\tmtimmm§ey'/-^'r x(Dm^/-<^-> y ^ xx'Sb 

0. — y'TX^fiflfBfeffiMCDifl^y'f XT*^©*^ 
[0 0 13] *fc. tCrf2x-y>;^i±ifi^RjT^J-«::^^(3i; 

* ^iB^msaa ^ > V X ^ iasT s s 

<D*i$fsuvio znibitiJOi^^-ymizmiti^ 

^^^J- tC ^ < » It ^ O if S L I ^ . 

[0 0 14] *^Bj(ct5i,iT«. 5fe-r. ^^-mmmiz 
v-^-x^^x5iiiffla^fTtv mm=^mmtf^t^\z 
mm'piz^^n^y^x m^-m^B) ^Puzmmti^ 

a^^y-rx M^iiMmuTy-rx (iisfc) 

■^&^m-r-2>. 0iJx.«R (5^) . G (^) , B 

;^(^'3iitn«3 fetc^ii LT-g-^nsne y -r x (ne'S 
w tM.mi^, feffiii;5^iittnaa-fe(cffi3iUT^sn 
s^^-y-rx (fe*s|Sit«c) t^mrcuz^r^x. m 
momm^ffo, sigijufcuey-rx (MSife^*) 
^mmitmrnmno) / -r X (mm) mmij^^mmffjiz 

^iiiiaA:^^e (X+r:^^oa^^Rt^^B^T'>^3';^ 

^^®iiig7^A-f X) co@^/-^$'->y'rX75:i:® 

«R, G, BOT^n-^-nwfiSfcy'f X UJSdSr 

[0 0 15] *^?^cDlli»ffiS*^*5j;Z>'gg(cjgfflS 

nsy-rx mmmxit, mmo:>^w^^^0Sc^tm 

m\Z/-iX BK5tt)->^-X^^X?Si@(cJ:0»iB 

ifsnxHK), -tcDy-rx (slSil:^) eK^tSv^-T'^-x 
§iiii®^A^eMb^i<:5ffiT-y'f X mik) ^w\r^ 
©T. 7c© y-rx (!iat#i) ^o^r^&^\zmf}^<A^r:>mm 

seoT. y-fx {n^) \t.-&fi[mz^mif&n^o:>x. 



[0016] 

4o cfc DC c n ^ ^]ffi-r ^ ® i^ffls ^ e ^ ^^i-t^ 
[0 0 17] mui, :$^mM\iZW^^mmmmmm^m^ 

\z^.^mmmm:^m^mm't'^mmmm^^m(D-mmm 

tiy-mmy"-^ hLXR m) > G m) ^^zs 

:^mm\tcn{zm^^nuiK 
[0 0 1 8 ] 1^ 1 tc^f ti^—m^n^i^:^^ 

xy'^i^^ji^xtimmy'-^^m^mmxtimmi 2 
mmxtjmmi 2^^^xti^n^xiimmy'-^\z 

X. ^timm.'T-^ \\ ^tf^nj^Mii^mi 4 ch, n 

;^gMi 6 ch^J:«t-^o 

[0019] H0A;'J^M 1 2 tl, a 

hmmuii<Dtt "y-Kmmmmm^m^mf^iz^ii^xm. 
^^'DXy'^i^^jmmy'-^^fi^^'r^Kmmmmy. 

D. Z i p74<i:(^)fiaateg^J»«:^MO, MD;^i:i:aD3tfiS 



K^ii^T• V :7 h 3 tr-iii^^rS^-r ^ c r - ^ , 

[0 0 2 0 ] mmti^^timw 1 6 m^^twrnrnf-^ 

\zmr^^^x. ti'y-^'Mmmt^E<D^y-xtimmf)m 
m.^ntztiy-mm.^mii'r^rz^(o^(r>x. swyj 

i/-if:/'j >^'> -r >i:7i;x^y ta 
mthtimm. yyhni^-mmtLxmTfk-r^Tv. c 

[0 0 2 1 ] :^mm<o^m^r^mmmmmmi 4«. 

mmxtjmsi 2^^i^<Dxtimmy'-9(D&^^zfmT 
mm) ^mmihtjmmi 4\zmm(D&^^umTnm 
xa^ij^^tzisbizmmmmi^xmmmy'-^ lo ^ff^ 

mi^xmtimmy'-^ 1 1 ^f^^r^^ii^ttJS'j • v-^- 

2 2 (h^WT-So 

[0 0 2 2] r dT, e • PTfflSSB 1 8 tl, ili^A;^ 

SBl 2^^^A;^$n'SA:^®«y'-^c7)fe4Dj:t>'i^T 

mm) <Dnm^'^mmihi:}mmi Qiiz^^^xmiEizn 
m^n^j:o\z^mm^rz\^&miE {mm^m^rz\t,m 

IE. f^mmiE. mm m^^) mm. mmmiE. ismm 

^mm^m^f^ z. ty)^x^^o 
[0 0 2 3 ] mm'E:z,^ . mmmm/^^ ^-^m^^2 

f^o. mm=E:z.^\zmmxt]mmi 2^^^xti^nrzx 
t}mmj'-9\zm^\^^xxt]mm^^7ri-r^t,th{z. 

CC^a^^r-^^^l^^T mXIfiGU It^^itZ^-oX) 

xt}mmy'-^\z&'m^mm^i s^^xf^^^moym 



^ ^ - 5' if *^tf -5 c t *i-t? # -5 . 

[0 0 2 4] *:MHJ«HiamS:^S^IIJS-r^5|Si#cWlSfJ 

SKil^^) 2 0«. e • i^^ffiaSBl 8-ef^fiK5nfeM 

mrn^f-i' 1 0 f::*fsw©!Hfiii:-rs!ia«fflisj • ->^- 

f '5iti6cotli;^iii»T'-^T'S>-5S*l^asiii^T'— i 
[0 0 2 5] CClTv *llfiK5!lSg8 2 0«. 0 2(C*-r 

-^IL <£f^fi!c-r^¥?S{l:S!LagB2 6 ->^-y:^X 

5*iiiai^7^-5' I s ft^^^m\^mm.7'-9 i l stMWu 

Eo *5fc«)SX-yi^^aigB3 0 C©X -y vfiK:5i-Eo 
*#ltf^^g|#8l5 3 2 X<y>? • iEEtt^lflEfiE^i-fflaiSB 

RGB tcS-::?tiTR, G, B©3fe(c^tiitc#ft-r-2)|ie 
iSt^t^^GAgiR. G, BcDSfelcaSKCi^ffi-r^fe?^ 
iet^f«5i-GDye t^iiSiJLT^glL, ^n^'nwfig^i-tc 

PK»G' Agi:e^<Sf^WfflfiK:»G' Dye<t**i*^'etfe 
fiE»il^Smaa5 3 4 i:, >-A'-7'^'X?^ISi!!iage2 4-e 

««Iffl(K»G' AgtfeiSia^^WIfflJSE^i-G' Dye i:Sr5l# 
f^fiK-r^m:'3H^MSS5 3 6 <!:S:*-rS. 

[0 0 2 6] 0 2 tc^re^^ifflisij • v'-v-y^-xsii^ia 
o©f^ffl*3cfct;*^i^®B^5aa:&te{coi,>T»iBi{csi 



[0 0 2 7] *%B^(ctj|,iXti, ll2*3j:ZJf|a3 tC^f 

—zf^-7.^mmmU2 4\zii\.^xi^r--y^-7.^mmm 

figb. X>y . !|S«?ift^5^ttmS15 2 8{C*3^iTX-y>; 

tti-r-So x-y-::^^!±jgB3 otciJiiTl^il^ lo 

€,@l^'l'C7)«¥«:<7)X-y->*B£^Eo ^^tiib. !|Sit>iMl|g 

a^{^it^3S:il^g:S6 3 2 tc^JV^Tx-y vfi£5i-Eo 75^e.!|Si 
i^eM«©fi*.#ttx-^WG (x. y) «r*J6^o 

[0 0 2 8] fettee^i-iSsijffiagB 3 4 tcisv^x. 5tf . 

)|Si#t^^S^#lt#3^?^Sg|5 3 2 T-^#?.nfcfti1;«;^«S 
.J^'-f^tt^SCx-^'WG (x, y) ^. 5ttCX'y • la*^ 
jgSEfiK^)'ttaiSB2 8T?*il6fcX-y>' • !|Sitt^l^E^a^ia^ 

(x. y) izmML. m.mmm.<Di&^0Si^ 

Go ^^S'J^i-Slb. R, G, B®&feSlC3j<J6^o CO 

st^tfiE^i-Go ^z^tmm.m<r>;\^y>'(tmw.'p^mmmn 

Tts^, R, G, BOSttfiK^i-Go ^--e^ttcofe 

!K*^^7a:^R. G, B(D3Me(c^^ji{c#ffi-rsiiaie 
^-5. t)b<tt?si/^iieet»tfie^fGAg**ii6^. 

n^0Si^GQ *^^l^ejSi«^»GAgS:i@SCLT, R. 

G. Bc^3fetCffl55:(c7?ffi-r.5e^'e«e)c:«-GDye 

56. '^SttfiK5i-Go A^t.lias|4t»c^^J-GAg<i:fe*!e«B£^i- 

Goye t^mmiyX^mr^. m^^x. mb^^^'^g 
\gi:^mn^0S.^Gj)ye nz^n-^n(Dmm^^ap,gt 
ttDye ^^mcxmanikmrnsSi^G' Agt^mi&^nM 

I^6)-G' Dye i4*56-5>, 
[0 0 2 9]«^(C. ttl;'3iil^ilimai5 3 6 tC*>tiT, -> 
■\'-y^X?tP«!l31gB 2 4 Tf^)«3nfc>--\'-y^X3£ 

iaH^x-^ Is A^e.iiesKt»^ffli$"i^i)-G' Agifisg^a 
*^ffi>f&iPK5i-G' Dye ii^m^»vxmumizmi;r^z: 

^iT'-^ibT, m.vtf}mm-^n. mm:iiyi^mmzi= 

lt^->^-7'^X*^^W$n;t««IMSH«I 1 

[0 0 3 0] :^?tm<D<^mit, 

^tSrf^sKb, X-y • !ia^*ii«E«iii«E5^-5'?£f^^ 
U. 

ii) ^OX-y>? • !KL#tg«Ea^7^-:^*^e). mm^MB 

A^^mmmr£»mm<Dijm\zj:D^isf>tzJ^y i^m^r-:?^ 
A^ibEmLr^m.^mt$.<Dm^w^w:>&mi'^x, x-yv'^^j- 

iii) x«y v'Bg^i-A^e.¥aM«oa*#ttBIScWG Sr^ 

wg ^m'^->xmm<7)x.y>^mi$.(D>'\'—z''^7.^ 



IV) i&^^mm.f-it^mt:mML. a^x-yv {mm 

[0 0 3 1] -Aiz, ^mMoymmmm:bm(D^jimiz-o 

1) ->-^-y^x5iisxs (->^-y^7>^i@Maei5 2 

(Gaussian USM) . fe'5t>tt^7'^->T>7-(' 

;i/^^fflt^T. niB^io ^zm^<n\i\-^mm.t.'^x—-f 

S ^^J?)-5>o 

2) X-y • !|a^*Sft^5J-®ttaiIg (X<y V? • liattS 

u (¥tt{bxs (^m^aL3sa5 2 6 tcj;s) ) , 
zf^-x^^mm Is 75^e.x>y . )|Si<^?gfiE©«aiiiiiS5^ 

[0 0 3 2] 3) ji-y-jmmtw-m.ms$.(Dm^mmw: 
^. 

[0 0 3 3] 4) x-yv'iziK^^ci^sij • ^mum (m^ 
^^^mmmm3 4\zj^?,) 

^{zii^isbrz:!^yi^ ■ m^m.^Eo^mmmmy'-^ A ieg(- 

^^fiX^^gijmaSP 3 4 tc J; « ) 

*fncb. znt><^ii\^xmmm/\u^>itm'pmm§& 
^zJ:?>meim.m^^G^g^^-r'h<Dx&^^lM.m•t. yt 

OfiS;5J-&fem«at»cfi£5i-GDye tJ-ffiC-T. 
^^aig'J5aag|5 3 4(CJ;2.) 

lie-lSt>tpg^GAgi:fe^!|Si*^Bg5>GDye fr^n^'ncDffll 
Sfl^^aAgtaDye ^»tt/ct>®S:. ^n-f-'nU^ifett 

ttiSdee^i-GAg' te^fettwsijj^^i-GDye ' i:-rs. 

[0 0 3 4] 7) vY-^'^-XSiPil^A^eMSSt^it 

e3g!Kttra«iiijxs (s«ifflaH^«»{isxs) (tts^j 



v'-v-:/^x^l)a*ffofciii«!is *^^>. «it^M«r* 

^t^m<&m^9tm^^GKs iife^iK^^fllSlBS^GDye 
*^BJlc*5t,iT(i. &sJc(Dmm.^m.^'troZ.t\z^^ 
v'^5J'0!Sffi^»)AD(7)^::^g^¥l^ (RMS) tcSo* 

[0 0 3 5] *^B^C9iiIMMS;^ffi*3J;2/^aiC*5ViT 

$n^y7 hne-iii#-e$>oTfc<i;t,^, e^±® 
xm.^^i^^mii\^xm.m\^x\>^^f}^. ^%m\t.z.n\z 
tCHW^y-fX. feL< (icne.co)!imiiiigSrx^^:?- 

ju^i^^-^xf >'^';i/X5^;u:^;^^TJi^bT7''f v'^ 
;niiMt:-r-5Bt(c?gA-r ?> y -r Xf£ if, H^s^itcfev^ 

T ^ b o l/i A -5 W ©J ^ i ^'i ^ y -f XT ntf 
gij • ^i-SILT}fllSiJ-r'^#y'rXT-*^^Si^;^<hLT, 

xf^^^A^, ^^mit:inizm^-^n-r, m&m.mzm-:i 

<R, G, B0^>^A;icy'rX(73ft!i{c. m^iimmx 

tSimM^f- (ccD-^Moss) '^n^'fn^ xtmaym 
3t/i3'->/'f X^x-f u 7'jyif\zii^=^TV^<r> 

[0 0 3 6] *^i^wH««a3a:&sro#xe(co 

1) ST. ->^-:^^-X?S^X:g(COI.iTi5iBj-r^. 
CdT. iii^®->^ — >^^'-X^3ilS-r-5:&ffi<i:bTt±. 
7>i^\ — zf-^7si/ (Unsharp masking. USM) te.tz\t^Zf 
7->T>(Laplacian) A^^< ^€>nTti-5, *iS?^(C*3 



o \zmmm i o (x. y) b , I 0 (X, y) ^^i^fb^-S i^tl^S 

f)^\^rzm»< 1 0 (x. y) >^B\^^Ti^^rz:^yi^^mf^^ 

Is (x. y) = I 0 (x. y) + a C I o (x. y) -< I o (x, y) » 



1 0 (X. y) - < 1 0 (x. y) >tc«^ a ^mi^frmmm i o (x. 

(x, y) ^*i6'&:*r}*Tfe^o 



(1) 



[0 0 3 7] ^y^vT>tl. i®^ I 0 (x, y) CO- ^i^a^^^ 

Is (x. y) =1 o(x, y) -v-^ 

0 -I 0 -1 -1 -1 
-1 5-1 -19 -1 
0-10 -1 -1 -1 

[0 0 3 8] CO^mm-V^t. !N5FtC?^(.^S/^-y;^y; 

G (x. y) = (1/2 TC a 2) exp [- (x^ + y2) / 2 a 2] 
G (x 1 . 0) /G (0. 0) = exp [ - x 1 2/ 2 a 2] 



(^y^vT^) I o(x.y) *Siiiil3^^^5l< dchtc 

I 0 (X. y) ( 2 ) 

1 -2 1 
-2 5 -2 (3) 
1 -2 1 

{c. (4) iz^Lfc^j^oUJEm^^miGm 

ssian) co«^tg3IS:<&ffii'^?^T>>'^ — yvx^^^fflVi-S 

(4) 



fr^Z.t^^T^^o -hlB^ (5) coffin 1. OtcjfiVi 

ffitcT^ch. S (3) <D^^(D^':/^>^T>y>c)i^t 

E (x. y) =exp [— (x2 
CCT, a^i±fH^ (4) <Da^ (hl^^fCT >>^^-y 

E(xi. 0) /E (0. 0) =exp[-xi/a] 

i^j^-^o. 1-1. 0 Lu^.ko{zmm'r^ch},zj:'DT. 

3 X 3(;)7>'>^->^v;7,i^OD'>-\'-y$^0fMcot)<D 
h-t^Ct^^T^^o (8) (C. E(xi. 0)/E(a 0) = 



+ y2) 1/2/ a] 



(5) 

-Jjikti^&y). ^i:;t«5X5, 7X7. 9X9^(^VX 
[0 0 3 9 ] ^tz. VX^CO|||acfl^i:LTt), ±fBODIE 

(6) 

M <h V X ^ <7) 4^ ' M <^ Jt > 

(7) 

O.SiiLfcch^CD^ (6) (DmWim^(D'^7s{?(Dmm\ 



0. 18 
0. 30 
0. 18 

-0. 12 
-0. 21 
-0. 12 



0. 18 0. 30 
0. 30 1. 00 
0. 18 0. 30 
T>v^ — yvx^co 1 ^ 
-0.12 -0.22 
-0.21 2.32 
-0.12 -0.21 
[0 0 4 0] Z.(D^of^Tyzy^-^^7s^^m\^^X. 
I^a^I o(x. yl^O^^v^-y^-X^SPia^ I s (x. y) ^ 

V ^ - y X 5iDI:^ffi ^ iiffl ^tg?S: ;i <i: « t> -fe 5 ^ T & 

-So 

[0 0 4 1] 2) 'A\zwm\tJim\z-D\^^xmm't^o 



(8) 



(9) <D^o\zf^^. 



(9) 



m\^^^^mt<D:^mx\tTm^ (lo) ^m^f^^t/)^ 



CO 0 4 2] 

I L (x,y)= -4- ^ I oi(x.y) (10) 

n 1-1 

[0 0 4 3] fcfzL. n\it^mt(D-^7.^'^^ Xl:& Xiit. Tffic^cfc ^ 7^^ n x n H^c^ ^ ^ffl 

^^mmm^mo^^-v. mm^^m<D suv^o :Br«^fi5{cts3x3 36^^5x5, 7x7, 9x9 
:!s>^^. cn^zm^'^nut.^o com. mmco^x^ ti^ 

wil W12 W13 win 

W21 W22 W23 W2n 
W31 W32 W33 W3n 

(1 1) 

Wnl Wn2 Wn3 Wnn 

[0 0 4 4] ^ (12) \Z9X 9mm(D'^X ^(D~m^ fcfflT^LTli^T!!^ m^<Dmmx'\t'^x^ ±i$^<Dmf)^ 
Z.<D^il2) X\t^^b(Dm^l . OtCZEM-fbU 1. 0 fCT^C'Sct^tcr^o 

0.09 0.15 0.22 0.28 0.30 0.28 0.22 0.15 0.09 

0.15 0.26 0.38 0.47 0.51 0.47 0.38 0.26 0.15 

0.22 0.38 0.55 0.69 0.74 0.69 0.55 0.38 0,22 

0. 28 0. 47 0. 69 0. 86 0. 93 0. 86 0. 69 0. 47 0. 28 

0.30 0.51 0.74 0.93 1.00 0.93 0.74 0.51 0.30 ( 1 2 ) 

0.28 0.47 0.69 0.86 0.93 0.86 0.69 0.47 0.28 

0. 22 0. 38 0. 55 0. 69 0. 74 0. 69 0. 55 0. 38 0. 22 

0.15 0.26 0.38 0.47 0.51 0.47 0.38 0.26 0.15 

0.09 0.15 0.22 0.28 0.30 0.28 0.22 0.15 0.09 

[0 0 4 5] z<D^ow^7.^^m^^T. Mii^io(x. a^umz^i^xmmr^o 
Y)f}^^^mitmmii (x,y)^^^^ct^^x^^o cvi^xn^nrci^^-y^-Ts^mmmis (x. y) 

43. ^mmizm^^^n^^^mit-^m^iiyx^:^. ±m\^rc mmmii (x, y) ^^^mm<Dm. -rr^t^-^Tt^^ (i 
m^(Dyjmzm^^n^to»x\tu<. 3) ^it^u. m^tJ^^yi^tomtE^^i^^iEGi^^y) 

i\:yjmm^rnhmm^muz.t.m^o^x^u\^K ti^xmrn-r^. 

[0 0 4 6] 3) 'A^^X. &tt<hX^y 

A I EG (x. y) = I s (x. y) - I L (x, y) ( i 3 ) 

[0 0 4 7] 4) jiyz^mti!,3:m\z'D\,^xnm'r^o ^rasb. i^a^io(x. yXoR, g, B<D3^<DmmmD 

CCX{^. -mtLxmWi^WL^Ij^^z^^Jiyzyi^lti^ R . Dg , Db ^ia:litJ^ (Visual density) Dv tc^m 

RmmhLxmMT^^^. :^^m\tz.n\zi&^^n^m -r^o (14) {z^Ltzj^oiz. r, g, b 

X\tU^K , <D3&(DmmmD^, Dg , Detca^^^r, g, b 

[0 0 4 8]. mtil&m-mm^m €:S^^^T^amS^ (visual density) Dv tC^SI-r^^tT) 

jiyzy^n^^nvmz. ^t-r, r, g, BTtgHcD^i^ x^^o 

Dv=(rDR+gDG+bDB)/(r + g + b) (14) 

m^^SitiyXii^. m^^t. r:g:b = 4:5:i<z) ©itcoi^Tfi, m%xmm\^rzh^\zmiL'D (cn«, 

^^tim^mi^^o c(Dmm^nv<D\it. r, g, bx ^ytmf^m^m^^^zMft^'t^ti^^o^yjh^^f)^) . 

^{^±-^it^rzibx$>^o mimmmm(D^^'^\:s.9Sim \^^t\^^o^^\z&r:^\^^xmmfxm\z^^r^<Df}m^i^ 

jii^^f)^. ^tiif^. :^<Dmm xnm\Hommmm(o^wi ^Mf)^j^^^nx:joD. rt^o^^oUim^-^m^^M. 

ga^ji^T/jN^v^sa^j. mz.it^. 3 x 3g^cDgs^j$: tLx^^nx^^^ (^aixsR^UTti, mum^. 
m^^x. ^W}Lut)^^n^W'r^rzi!bx&^. ^'L^mnm<DSi\^^i&ikmmm) . B^^m^^tM, 57 

[0 0 4 9] f3:^. X^yv«^tBtC*3frt^S^^iScr, (6) , 4 1 5 (1 9 9 4) fetc J: o TSjS:^ 

g, h\t&.T(D^o\zLXi!^it)^C^'f)^X^^o TtScoittcifil^l&MT&^^^nTii^) o 



r : g : b = 3 : 6 : 1 
r : g : b = 4 : 5 : 1 
r : g : b = 2 : 7 : 1 

Z.;iX\ %^<D\tT : g : b LT»^ b (.^fflcDtBffl^ 
M^T^i:Tn«. r+g4-b=10. OTb^rl. 0 

g=5. O--?. 0 

(Dmm(Dmm^\^\^^o titiVs r = 10. O-b-g 
CO 0 5 0] ^0f^^«{CcfcSX^;/v«^m 

aM= { n^r-r (D,i-<D 

mommt;. <D>tt-eog3?ijro3pi£isst?, tib^ 
( 1 6) o^o\z^^n^, 

< D>= -TT-F D I i 

N E I J 

[0 0 5 3] 5) :k\z. x-/>?«feffilcJ;Si|Sit^^«<fiX 

±tBiC (15) *3j;C/ (16) (CS^-r^Sf^SSta (x. y) 
TfBiC (17) (18) -5 iCl^^JP^ 

We (x. y) = L (a (x. y) ) 
Wg (x. y) = 1 - We (x. y) 

CdT. ±fe^ (17) (CS^fLUT^mL {a(x. y) 

L { o (x. y) 1 = 1 — exp {- 

fcfc'U. as \t.mm»WLo (ny) roftSrfi^^^.f'MtW 

E (x.y) lC^m-rSi^<»«»-t;\ We=0. 5(CfiJ0# 

lt-5a(x. y) ©KMaT i:-r-5<i:. 

a£ =— OT / loge (0.5) 

tCioTjg^ncfgfC-r^'i^g^^S'SA^, S-feSb i t 
(2 5 6|5gli) cD;ti7— iS^Tiil 0~1 0 OCDiEffl® 
ffl*WSbti, ;5;i5, LUT 

L { a (x, y) 1 = 1 — exp ( - 
tcfz\^. aEi«CT(x.y) A^fE-WE (x.y) ('^^^-51?^© 
We =0. 5 a (x. y) COBifilS: a 

T ilt^t. 

aei^ =— aj ^ / loge 5) 

T-S>-5o 0 T CD{i«. 8 b i t (2 5 6 Pgp) CO;^ 
0~1 0 0<D$iifflroM;iijif*Uv^o t^c 

a(x,y) $rtf^U. #^)g^^{Ccko T. X-yv'^^OT 

(S^snr. n^bntLmm^^a (yi,y) A^e.x>y>;«g« 

g(i. j)= {[f(i. j) - f(i+I. j+1)] 
->tc4ia-r-5 3 X Sx^:/!^— Robinson 



x-;/-:^co^tBti. ±tetS«;j»SDv <^iii«x-^'*^6N 

E xne mm<DSim^^mL-D-D. ffi^^iJrtroHtaais^ 
(15) ^fflv>T, 't<D&Wima^mmmj.mmm 

mo^m-Amm^m.tLxam-t^:itiz^-ox. mm 

*CDffi^¥#:x-y vO^m^fTP. iil5gBB^JcD;>c€ S (N 
E xne ) «. «iaH#a*5J:0ftHLft?tf«:#«LTjl:a: 
gti6n«J:i/^*^. fiajx.«3x3. 5 x 5 SK© 

[0 0 5 1 ] 
[»C2] 

>)'} (1 5) 

[0 0 5 2 ] 

(16) 

Ife (;i/-y i^7>yy5"-:/;i/ (LUT) mm SrfroT, 

X-y>'^^*5j;r>'et^^*SCDa.^*.{^l+^Sc (^-^) W 
E (x. y) HJ^ZSWg (x. y) &3l?ii?)-5o fctzl^. a (x. y) 
= a i jT^^o 

(1 7) 

(1 8) 

} it, TIBjS: (19) T^-rct75^T-#-5. 
a (x. y) /aE ] (19) 
(Lookup table) t bTf^fi!tUT*3< t. ^SllcSf-S 

[0 0 5 4 ] X-y vM«®ai'».^fttWE (x.y) S:*J6-5 
y5:«e)©#^ieiJgSm^L {a(x. y) } tLTfi. ±t3^{C 

^„ ActAtf. TIBS?; (2 0) OJ:p;i&::tf'i7->^>M® 

la (x,y)]2 /asi^ ) (2 0) 

[0 0 5 5] tC^T-, *|gHJH*3ViTX-y S^^mffii: 

t>ifTitf3i<, te©X>y>7^ffi&fcflJfflnItlT'$>S. ± 

fB^RiT^«:^^«^<©x-y-:^-^mfe(ctt, 

Ttt. Tffi®2 0©:+'>^U-^'75^&-5, M^i-^Xyvft 
m^'^l/ — ^tbT, PrewittcD^'^U— ^. Sobel© 
rS', RobertscD:t'^U'-^';5:<i:;5^fe-5, Rober 

ts<D^^u-^\trm^ (2 1) -c^tj-r^t 

2+[f(i+l. j) - f(i. j + 1/2 

(2 1) 

T. 5t-riE«»^1liMOSd^Lffl3S^£UT*»^.X'yi^«iai 



[0 0 5 6] :k\z. iK^-hx-^v^oiasij • ^^mxmtzis 

x-y v«Bi^4'(^*ibTt^^^*®^ll5g|55^'i:fe^ 

^i$^m<^mmmm(o$>^m^\z$>^o ^tz, mmmm 

X-y v'fiK^ft:<03> h^T. h{Cfe#UT*DO, HifetC 

Go (x. y) =Wg (x. y) XA 

04 (a) , (b) *3j;z/ (c) ic. -e-n^n^xgtc 

*3t/iT> -ei^ix-y v'o?H£ia^T'— ^ A I eg(x. y) 

->^-y^;^5$aiH^) CDR, G, BCDsKt>tfig^)-W 
2^A7tms.-:^ayr^)^GoKi^-y) . Gog(x. y) , Gob 

(x, y) 0)-mt:x:>5^(Dmm.-:fay T-r JlX-m^ffl'iZTr: 

■r. uii. znibo:)-&^i$.»i,zu. ^mm/\o^'>'{tm 

iia^ ^^^SSl^ IC J; ^ ^ e )KL«fi£» <h tc J; -5) 

^z)\z, R, G, B<Dm.iti&^(omm:fayT-i)VGo^ 
(x.y) . Gog(x. y) , Gob(x. y) «c. ®iEl*i(cSo'< PI 

Go (X, y) =LUT (AD (X, 

fz-tzV. LUTtt 

LUT (AD) =ADX exp 

ac 2 Gt V loge (1/2) 

[0 0 5 9] CCT, JSittWg^^lftWSiMGT m. 
t>ei:X>y v^OJlffiililllT^-^ A I eg(x, y) Wift?. i<0 

^ (2 4) A^t.^^(C*iJ-5d;-5ic. d^BflM^J^tC o n 
/o f f Wic^i-Sl-r^«Ttt7S<. i§g^ii)*i;*c^<;5c 

Go(x. y) = NLG {A I eg(x. 

[0 0 6 0] tz^-v. ^moymw^mcj ®fi«. m 
m-r ^mmo:)m.^'p y X(D±^ t iy ^ -y^-y.mm 

xmL. ^n\z&-z}f^^r^iK(ommmG^ ^Sdsb^:: 
t\zu^, «Ttc. ^<D^^ysmiz-:3[,^xmmr^o 
[0 0 6 1] :hy-mM^^^n<Di&mt, v-r 

Osc=0 48-/' t^\z/-r Asc 



[0 0 5 7] 6) la^^iX-yv'CDSJSlJ • ^J-Btlg 

)i£=i^ix<y'>-sriss'j • ^mt^rz}sb\z. 9t-fm-^<n>-^Wi 

M^CDS^f^imfcWG (x.y) ^. sISitJtiX-yi^'ro^g^E 

iii^x-^' (igg^ttfii) AiEG(x.y) \z^%-t^zt. 

fCioT. X-y -:^ffi«t?ttX'yi?«ffi<£MiJ>^-ti:. ilSt^ 
M^lC*3lt^)|s;[^^1f^©Jt*OiSt»<a4R^5)-Go (x. y) 
^'^^Zizif'X^^. 
I EG <x. y) (22) 

fil;^y'f XAi. 3fimR. G. B*jS{C#ffif Sr<i:*< 

[0 0 5 8] f=c*3. *5gBJ(C*DViT«. 

fej;!.*, -Ti^ttj-fe. i8SMAD(x.y) ©/h^v^m^ti^ 

chLTS^^pKii'T. X-y->-{S^fe«5>?H5EL., 
;*c#(.im^«i<i:LTX-y 'xfig^i-T. igSMcD:;*c^ii?)<D 

tttX-yv^W^J-it^fT^CltiO^-r^l.. ^Sitt^S^i-G 

0 (x.y) «^j-it(s, Tfews: (2 3) x^-r^mm^m 

(DLUT^m^^Xn-O ZiiA^X^^o 
y) ) (2 3) 

(- (AD)2/-aG 2] (2 4) 

-5(COnT»^(C/h$ <7S'5)LUTJ^tttCt$-:3T, ^J-gl 

G<t (-.T^t)L.. ±ieiC: (2 3) *5J:C>' (2 4) 
f -5C1<!:{CJ;«3, JSt^fiSlii-Go (x. y) -hlEit (2 2) 
<Dnt>K>lZ. TISiC (2 5) tLT^t)-rci:feT# 
5. 

y) xWg (x.y) } (2 5) 

i'a7'>-> h/ — ^Srffll'^T. 4 8 ^ <J) □ 
UTRMS©4*STffliI^SnT*3 0. -«gMS>-5t^«A 
M6^f=c;^^-^:tf7-<;i'A. m^itSuper G ACE 100. 2 
00. 400. 800 (li-rnfe®±^*7-f;UAtt«) ;f5:i:-r? 
(i4~5cOfiS {RUSm.^S.a48^ 10 0 OfSLTtflT' 

?)nrcSelwynWi^lttJS<Z)it:S = ayA$:ffll.>T, ±524 
8 M <f)(DMP-Cfflil^L.fcRMS!E[«ga48*^^>^^^ (2 

6) -e^scr-sdtd^T^-s. 

(2 6) 



<?sc=<748-/' A48/-/~ A|2= 

M □ -5 1=1 D <t f -5 , 

f sc* = P o sc 

m^mizitm-r^m. -rtiio-^GT =kG osc' 

Lti. fztzL. kc 14^S:T. 1. 0~3. 0 Ofg^W 
Gt ©MSa J;0:*:e<-m«t-i>at*iiaH^« 

[0 0 6 3 ] 7) ma m) n^^f^^ii&mn^^SL^cD 

UTvi-sfe^s*^ mm.y ^ )\^i^(DR, c, Bn^m^m 
m-vmininz^^-^n?>rzisb, m.^n^->hmin 

Crgb (x,y) =,_Z^ JGoi(x,y) 

[0 0 6 5] E15(C. i^XS(C*3t,iT. 04 (a) , 
(b) *5j;t;^ (c) {C^fR, G. B(Om.^0S(,^(O2:k 
Tcii^T'n^r'f ;UGor(x, y) , Gog(x, y) , Gob(x. 

y) A^iE>mibnfzmi^y ^ )ij^<Dmmzidi>f^RGB<D 

fifflBlfl£^®2i>:7c;jiSr?'a7T'f;i'CRGB (x. y) ®- 
r<;UCRGB (x, y) R, G, B^^atC^SE-r-SH 

[0 0 6 6] C:-5 bT#?)nfcetfe<DefflHfig»CRGB 

GAgi (x. y) = {Crgb (x, 

[0 0 6 7] rciT. ^mm/\ay>itm'pmmm\zii 

^m&1^^^^G\ei (x. y) tc«. R, G, B^MizW 

^r^m&n.^i^»Goxg (x. y) <Dmiz. ^&m\zmti 
^^mm/\ay>itm^mmmiz^^^s m) m.^0s. 

(b) . (c) *3J:aC0 5*^e.l^e.*i^J;'5tc. tc*. 
fefflglPK^i-CRGB (x. y) R, G, B<Dm.ik0i.^ 

Gor(x. y) . Gog(x, y) , Gob(x. y) *^bffiB5«5*l/^g|5 

mo iiM.mit?,mt:t£^<^m'S:n^o z<Dtztt>. m 

Goi (x, y) =GoAg (x. y) 



0.016 (27) 

[0 0 6 2] zy^-y^7.^m^notzi:^lzm^ma 

(2 8) 

fe^ttR, G. BCDfflBS^*::*:#< *;tt±?t< (fefflP*^* 

©laS'J • 5J-|«xat?iC (2 2) (Cj;oT»?,nfcR, 

G, B(Di&ikfiSi.^Goi(x.y) (fztzL, i=R, G, 
B) A^e,fefflBI^5i-CRGB (x. y) Slt^b. feffiBIA^SS 

(Dmm^ffo. ^mm^afwt^izit, Tte^ (29) 

(c^-Tcfc^lc. Jfe-r. #e«lciiIJg (x. y) ^&"4^'L^i:-r-5) 
nXnia^Wfet^JSg^J- (t'-^) Goi(x.y) (OW-mm< 
Goi(x. y) >^5tfa6^, &fi{c*3(t^¥i5M<G 
Oi(x. y) ><hiat>i5=-^Goi (x, y) <>:<DM*^ A 
Goi(x. y) ■^0^®iM<©i^fPS:^R»rW75:eiSI8 

^^i-CRGB (x. y) t-r^. 

[0 0 6 4] 
[»4] 



-<G,r(x.y) >} /3 



(2 9) 



(x, y) ^^icCmax XJEMitLfz^X', R. G, BCDW. 
^^tfi£5i-Goi (x.y) lC»ttfcfeO*. *S^ADyWb« 

'^m.mm{zj:^m&w.iki^^GAgi (x, y) i:^fs-r (t 

fS^ (3 0) ) o :i^X\ COT^ScCmax Bii^ 
ik#:®CRGB (x, y) CD«[;tcMi:LTt>M<. £fe-2)Utt¥- 
^M®^iC« (rzt^i-£2m) iLTfeA<. Sfc, iS 

^(c-^sn^An';r>-(b^is^i^^^««. mmm(D 

li^ta^UTfe^ti. IS^t'-^tS^R. G, B#e8b 
i tfd:e>ti, 1 0~ 1 0 0®«SiB{CA-5«;>W*L/l/». 

y) /Cmax J XGoi (x. y) (3 0) 

aSttfiE^J-GAgi (x.y) «. RGB&eii©A*-7'>^« 
/JN$<, R, G, B*aiC?¥ffi-rslfte!lS4^«S^i-GoAg 
(x.y) .h^faT^liA^T'^. GoAg (x.y) ^GAg r(x. 
y) ^GAgG(x,y) ^GAgB(x. y) ^GAgi (x. y) 

[0 0 6 8] ^<b\Z. Um\Z^m-t^t. RGBCD^.^ 
^^i-Goi(x. y) «. RGB^^®(C??ffir^lia!Kt«)S^j> 
GoAg (x, y) .hRGBSWfe^JSil^fife^i-GoDyei (x.y) 
IztS^ibfS.*). TIE^ (3 1 a) -Ca^n^. 



+ GoDyei (x.y) 



(3 1a) 



zee. mz. m&^ik^^(o±^\,^tc^x-\t. G 

OAg (X. y) >GoDyei (x. y) 0 , feffiH^ScCRGB 

Goi (x. y) ^GoAg (x. y) 

Bt. Crgb (x,y) /Cmax^ 1 <i:5fi<«T'^^OT% ^-d 
r. ±fE^ (3 0) <DG^gi (x. y) GoAg (x» y) t 

Goi(x. y) ^GoDyei (x. y) 

tmwxr^. RGB(D^mi&mf^^^^^nm{zu^^^. 

fefflll^lcCRGB (x. y);!?^VjN^{,i<^T\ (3 0) 

<^GAgi (x. y) ti, /h^lMfiii^^O. C 
RGB (x. y) /Cmax ^ 0 i:ifiMT#^<7DT\ GAgi (x. 
y) GoAg (x. y) ^0 tM.m'tZ.^f)^'X:^. RGB 

[0 0 6 9] Jiy.±<7)l5iH^T&l> R G B^^ffifC^^SE 

-r^lieStt^5^^GoAg (x. y) , RGB^<7)e^'Stt 

^e^^^GoDyei (x. y) > Mmm/\u^' >itm^mmm\z 
jz-snesttfiSi^i^^GAgi (x. y) Lmm\zmm.i^xi^^ 
f}^. _bfH^ (3 0) T#^n^iie5iaiK^^j^GAgi (x. 

Goyeifx. y) =Goi(x. y) - 

[0 0 7 1 ] mer^^isizmi (a) , (b) *5cfcr/ 

(c) tC, *XfifC4oViT, [glSORGBCOeffiH^^a- 

<0 2;*:7cigS^7'o:7T-<;ucRGB (x. y) ^m^^x. m4 

(a) , (b) ^^ZS (c) tr^f R, G, B<7)ei|:^^ 
^(DZ'ATtmmzfayT^ jVGoR(x.y) , Gog(x, y) 43 

j:DCGoB(x.y) -^^^mi ' ^m^nrcmmy ^ jvL.<Dm 
Ag(x. y) f^(^mz'&mm\z^^&mi&^^^(D2'A7Lm 

SyD:7T-r;UGDyeR(x, y) , GDyeG(x, y) 43J:^G 
DyeB(x. y) (D^^ (D^m^ yiJjJ^o:^^^':/^ y y ^ )[^X 

GAgi (x. y) 7!^^'#feTt5ch^.^fl^l;-ZrS)'5<D-r. f^gi: 

GAg{x. y) * = aAgXGAg (x, y) 
Goye (x, y) ' = aDye X GDye 

[0 0 7 3] 9) mwz. zy^-:/^-7.^mmm'^^^<D 

i^^ — Zf^-Ts^mnmiZ^l^^X^ (1) X^^fzzy^- 

-f^Ts^mmmis (x.y) ^-^t^^. neswwisjfiK 

I 1 (x, y) = I s (x. y) -Ga 

z.o\yX. 1 0 (x, y) b mn^ E(nj^ xtmm 

I i(x. y)&t#^^i:;&^T#^o *5!HJ(^IiiftMa:5rffi43 
[0 0 7 4] *:^aj(Dx^>^:$^;HIffi^c^y<X«I»J4Dj: 



(x.y) t/^X^<. 

(3 1 b) 

^mr^z^hif^x^. RGB-^mt.^m.'tz.^i'h^x^^o 

^Tz. ±fBS: (3 1 a) tC43^iT, ^Si&tt^^i^O/jN^ 
l^i:C:5Ttl, GoAg(x. y) <GoDyei (x.y) X$>0. 

(3 1c) 

y) {t. RGBi^m\z:l^&'r^mBmitf&^GQp,g (x.y) 

^lia5K4t^5^GAg(x.y) i:LTS^"r^o 
mBmiXf^^GAgix^y) tLXift. ±tB^ (3 0) Tt# 

^n^^a&t^^^a^GAgi (x. y) (^(.^-rnT^^^io. ^rc 

tiGAgi (x. y) (i=R, G, B) (DW-i^B^m^^X ^ 

[0 0 7 0 ]-:^, fe^S«^^GDyei(x. y) . (fzfz 
WtR, G, B) TfB^ (3 1) (D^o\Z. § 
fe^ «L G 0 (x, y) b H a G Ag (x. y) ^ 

GAg(x. y) (3 1) 

^;l/GAg(x, y) 3mm<DR. G, B^iltC^ffiT 

jg^>^n:7T-r;UGDyeR(x, y) , GDyeG(x, y) ^<kV^G 

DyeB (x. y) {z\t&mm<r)f^^^^rz\'^m^^^<D^^mm 
^nxiy^^zt^^t:>f)^^o j^TcDittB^Tn, mm^mm 
^tT^fz^iz. mzmn<Di!;^mf)^$>^m^m^x. 

i (=R, G, B) <£:#l8§LT^-ro 

[0 0 7 2] 8) m&i&^t&mm^(Dmmi&^(Dwm 
jimz^^^^xmmT^o 

±f2S: (3 0) tCckoTf#^nrciia5K*fe^5>GAg(x. 

y) (cW$iJ^S:aAg^*l^J^ct>co^Meet*tffii^J^5^G 
Ag(x. y)'i:b. ±I2S:(3 1) {CfcoTff^nfc 

fe^^tt^^i^GDye (x.y) (Cffl]$iJ^3^aDye ^mi^fzh 

(D^^mmvtmm^^GDye (x. y) • t-t^o 



(x. y) (32) 
i9^GAg(x. y) • t&mm^mm^^GDye (x. y) ' 

'^mmm^nfzi^^-zf^^Ts^mmm^m^z.t^^x 

(x.y)' -Goye (x.y)* (3 3) 

1^^8 0 0, 1 1 4A^(DmmMi-s\zmm^nxi^ 
^m^m^mi^K mmmm\zum(Dmmm^^m\z^ 
^xmmmm^nomiz. ^cTDH^jastc^si^T, mi 
:^^zfm2\z7ikr:^mm(Dmmmmmm^'^mL. ms 
{Z7jkr^mm(Di&iki(^m • v^-y^^x^i^cDH^^as 

^-:f^-x^^i^m\z[^±Lrzmmf)mihnrzo 
[0 0 7 5] :^^m<Dmmmm:^f^^. ^mw\uy> 



^^mn. TjS*?^, T^t)^. *^-^^;«?7>f 
j;c/j/7 7- 'J A'-- y-;u )iA\zmm Lt^wMmm ( a 

5mm, ya-- — . »f^*->;^7^A A P S , U>Xf^ 

^-f^PA (LF) . -f >x3'>h) tiiiizmmi^rciic 

515 W T > -> — 7' V X ^ 7 7 V Z > 7 -(• rS' J: 0 
[0 0 7 6] JtjSLfcfi»Jt?«. ->^-y^^X?ii^ 

y-rx^«(c#ffir-5y'f Xfi£5i-^R, g, B<DmK0Si. 

t» (iivi) &mmf£Eizj:?>&^i&^^^m<Dti^- 
/-(X0Si^t\zm'iLr^mv. :ine.?£^n-?nsiR 

izm^i-^mox. zLm^^n^enm^mizmmi^x 

(c <i; -5 H e et*cfi£5i-/=£ ^ ® H e y -f X^^i- 1 i: 

\z^^^mm.^fiSL^uEoti^-j^x^^}i^m^\t 
[0 0 7 7] ^fc, mm.ti^-^Mm^Mmizi5i,f^m 
fej^^UTti-s*^, &m:iiy'jmiimz^tvxmm^ 

;S:*3. x-yv««wffix-y>;#«:«iM-B-rfc5S-r 
<!:. IHBi^lC-fe!g3®x-y v^^*|5S15*?$.-5>«^. 
X-y v'^lill5gBlCl|(.^X-y>'^iill575^-^oTL-St». H 

mw^L\^^f)^, se.{cjifsu<(i. nisffifeoi^ffiic^t; 

CO 0 7 8] /j:*J, ±)2liLfclttl«T«, 



mift^m. mzmmtfm s o o , 1 1 4 A^tcie^^ 
nxi/^^^^mmztai^-sn^m»\zi=\,^xit, m^m 

iA'f-t^\z^mm/>'oy>'(tmn^Am^x\,^^m'&i 
n^tux^^^A^. ^mmitctiizm^^ti-r. 

a. !|#BI¥8- 8 9 9 7 7-^i^atCfBm® K5"f^«gB 

>itmn.'f-(Dm^^i&u-^^xh^f^K coJi-^icta. 
m e s^^bk ^i-fi a <i: ^ if^^^^ifei^ (c <fc o T^fiE $ n 
-5, *5e?g{c*5t»T«. ^#-rs5fe:K»AD 

[0 0 7 9] ^i^^miz^^f" ^ )\^mmo y -i xmm 
miz-D^^xnmm^mi'fxmmizmmi^tzA^. *^bj« 

[0 0 8 0] 

:&^*3<fct;f^gtcj;n«, s^oD«3|tft:fig5j.tiHii^{cia 
y 'f Xfig^i- ^ - X ^sg ic J; 0 ^ifflft: $ n 

T*3 0, ^<:D)Kt^^<Dy'rXeg^*v-^--/^'^x?il^iii 

Tto&tt^w y -r X J: 0 ^FB^egtcaB*^ < ti^-omi^^itoi 

fi'^-^^^m^mo:)y-( x^mm-r^z.tf)^x'^. m-ox. 
y Xii^r^mzmm^f^n^cnx. m^it. 

[0 0 8 1 ] S^c. *%HJ^, Sffi:^^-^S!S7t« 

t i^^-^^x^mmiiioym^^^Tmmztsi o h^ic^ 

HSLtt^cDy-f x«->^-:/^x!SP$n, ^mffoiz 

mmit-^n^(Dx% mmt)^-^mmmmx'itmm^ 
^M^m^^rz.miz'^^n^^z)r£mt}^'^^m.^tr£io, w- 

-So 

[0 0 8 2] SblC. T^w- >':5';i/X5^;i':t»^ 

7;5:t*»CJ:oTffl^$txfcilit^tciifflf R, G. 
BCDfe«SSr*-r-5 cfc^) Tic/ -fX^T-T-i- 7 7^7 h. 
•tfS.ti-*E>. Ji^T^/N'-rx. ligfe^^ (CCD^MOSM 



[Ell] *^B^^c^'5^®^^as^®^m^i^^fc^ 

iii^iaiS^ BO W ^ >^ D 0 T ^ ^ o 

[EI 4] (a) . (b) 43ct?>' (c) ^n^n. 

g fC ^ (/ > T t# b n?^c :7 ^ ;i/ A CD i® ^ tc 4o ^ R , 
G, Bco^^il;^^^^) 2:*7CiiJg7'D:7T-f ;I^Gor(x. y) 

. Gog(x. y) . GoBix. y) o—^\^y^')5Pi(J:>m^'fu 
^ r < (c ^ :7 T ^ o 

[m 5 ] 0 3 \z^.'^nm^w^'^<Dm.&m%hi^m^ 

iii^(c*5tt^ RGB <n^^'m^9t(0 2 ;*:7c«iS:?'n :7 r 



^^<Dmn • iM»XgtC*3liT»'?)nfc»ifi>'^;UA<D 
H®tc:fett^liae«^5^cD 2 ;^7cJSSy □ :7 T < ;UG 

Ag(x. y) (D-m^^yj\^<Dms.'y^yr'i)\^x^^^mz 

m?] (a) , (b) ^Dctr;^ (c) ^n^n. 

m3^z7ikrmmmm:fjm(DmB&^t&mw.'^^o:>mm 
• 5i^gix^iti^5i.^Tt#bnrc^iS:7>r ;i/Aoi®^tc*5tt 

-Sfe^Stfe^^^CT) 2 ;*:7Cit^y P T-f ^UGDyeR (X. y) 
. GDyeG(x. y):J3J:t;^GDyeB(x, y) CO-fi»J^ x :^rfil(Dii 

p :7 y )i'(^^n^nm^^^z7r:^^yy'^$>^o 

10 ;^^-lii^ll^v7.T-A 
1 2 H«A:^?SS 

1 4 in^^as^M 
1 6 mmititjmm 
18 • m^mm^ 

2 2 mm^e-^ • ui^J[ili/l^;3<-^KSgB 
2 4 '>^-y^^7;?^iiffiagB 

2 6 ^m<tmmm 

2 8 X *y >^ • 

3 0 X^yS^^mSB 
3 2 

3 4 5iatfcfiSc5i^^S'jfflagi5 

3 6 miimmmw^ 



mi] 
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Goya 
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[0 7] 



PO.H 1^ 



(b) Gpy..G 



(c) Goy^G 



(a) Cor 
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(c) Gob LyjBU^ 



